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,QWURGXFWLRQ
7KHDZDNHQLQJRI1XVDQWDUDDUFKLWHFWXUH WHUP LWVHOIEHJDQRQ WKH ODWHRIZLWK-RVHI3ULMRWRPRDQG*DOLK
:LGMLO 3DQJDUVD NHHQ UHLQLWLDWHV WR UHSODFH WUDGLWLRQDO DUFKLWHFWXUH WHUP LQWR 1XVDQWDUD DUFKLWHFWXUH 5HSODFLQJ
WUDGLWLRQDOWHUPLWVHOILVQHHGHGWRDOLJQ,QGRQHVLDQWUDGLWLRQDODUFKLWHFWXUHZLWKFODVVLFDODUFKLWHFWXUHLQWKHZHVWHUQ
ZRUOG>@'XULQJWKLVWLPHWDONLQJDERXWWUDGLWLRQDODUFKLWHFWXUHDOZD\VDVVRFLDWHGZLWKRQHWULEHRUHWKQLFLW\IRU
H[DPSOHZKHQVSHDNLQJDERXW%DOLDUFKLWHFWXUHLQWKHFRQWH[WRIWUDGLWLRQDODUFKLWHFWXUHDOZD\VDVVRFLDWHGZLWKWKH
DUFKLWHFWXUHRI%DOLQHVH1HLWKHU-RJORLVWKHDUFKLWHFWXUHRI-DYDQHVHDQGVRRQDQGVRRQ7KLVDOVRDURVHDVDFULWLF
RIIRUPHUO\,QGRQHVLDQSXEOLVKHGWUDGLWLRQDODUFKLWHFWXUH¶VERRN
7UDGLWLRQDOWHUPVDOVRLPSUHVVFOXVWHULQJWKRXJKWKHUHODWLRQVKLSRIDUFKLWHFWXUHWKDWIORXULVKHGLQWKH1XVDQWDUD
GLGQRWUXOHDVWKHUHVXOWRILQWHUEUHHGLQJEHWZHHQWULEHVDPRQJQDWLRQV7UDQVIRUPDWLRQVWKDWRFFXUVLWVHOIDOOHJHGO\
DV WKH UHVXOWV RI WULDO DQG HUURU DOVR DV D UHVXOW RI LQWHUHWKQLF DVVLPLODWLRQ LQ1XVDQWDUD GXH RI VHD YR\DJH1RW
VXUSULVLQJO\ URRI VKDSH LQPDQ\ WUDGLWLRQDO KRXVHV LQ1XVDQWDUD RIWHQ DVVRFLDWHGZLWK ERDW ILJXUH 7KHUHIRUH LQ
1RYHPEHU  Á  DUFKLWHFWXUH VFKRODUV DQG DUFKLWHFWV LQ ,QGRQHVLD H[SOLFLWO\ VXIIRFDWH WKH WHUP RI WUDGLWLRQDO
DUFKLWHFWXUHIODJJHGLQDUFKLWHFWXUHFXUULFXOXPRIVRPHXQLYHUVLWLHVLQ,QGRQHVLD$OWKRXJKEHKLQGDVNLUPLVKRIWKH
SURVDQGFRQVZLWKWKLVQHZFRQFHSWVWLOOH[LVW>@
8QWLOQRZWKHZRUGRI1XVDQWDUDLWVHOILVVWLOODPELJXRXVIRUPRVWDFDGHPLFVDQGSUDFWLWLRQHUVRIDUFKLWHFWXUHLQ
,QGRQHVLD$EURDGIURPWKHDXWKRU
VH[SHULHQFHPDQ\DVVXPH1XVDQWDUDDVDSODFH(VSHFLDOO\LIMX[WDSRVHGZLWK
WKHZRUGµYHUQDFXODU¶PDMRULW\SUHIHUVWKLVZRUG>@,WFDQQRWEHVHSDUDWHGDVDQLPSOLFDWLRQIURPHGXFDWLRQGHVLJQ
HPEHGGHGXQWLOWRGD\WKDWVWLOOFRQVLGHUDUFKLWHFWXUHDVDVQLSSHWRIKLVWRULFDOSK\VLFDOO\NQRZOHGJHVFLHQWLILFWUDFH
RIDQWKURSRHWKQRDUFKHRORJ\
7KLVFRQGLWLRQDOVRFRPSHOOHGE\HWLFDQGHPLFZD\RIYLHZVZKLFKLQKHULWHGE\FXOWXUDOVWXGLHVDQGKDVLPSDFWV
RQWKHPHWKRGLFDOLPSURYHPHQWRIWUDGLWLRQDODUFKLWHFWXUHNQRZOHGJH&XOWXUHGE\WKHFRORQL]HUVYLHZRILWVFRORQ\
7KHYLHZIURPLQVLGHDQGRXWVLGHPDNHVUHVHDUFKHUSRVLWLRQDQGWKHREMHFWEHFRPHV³ZHDQGWKHRWKHU´VRPHFRXUVHV
LQZHVWHUQ XQLYHUVLWLHV DOVR VWLOO XVH WKLV WHUP WR GHVFULEH WKLV GLIIHUHQFH7KLVPLVSHUFHSWLRQ DOVR LQIOXHQFHV WKH
FXOWXUDOFRPSRQHQWLVRODWLRQVIRUIXWXUHGHYHORSPHQW1RWVXUSULVLQJO\WUDGLWLRQDODUFKLWHFWXUHDQGLWVUHOLFVDUHRIWHQ
museumised7RPRUHXQGHUVWDQGDERXW1XVDQWDUDOHWXVFRQVLGHUWKHH[SODQDWLRQDVIROORZV
1XVDQWDUD DUFKLWHFWXUH LWVHOI FDQ EH GHILQHG DV SODFHVSDFH WLPH HYHQWV DQG HYHQ UHYROXWLRQ SKLORVRSK\ RI
WKRXJKW,QWHUPRISODFHVWKHWHUPRI1XVDQWDUDWRRNIURPDIUDJPHQWRIWKHRDWKRI0DKDSDWLK*DMDK0DGDSumpah 
Palapa PHDQV FOXVWHU RI VPDOO LVODQGV DQG EHLQJ VLWXDWHG EHWZHHQ WZR FRQWLQHQWV DQG WZR RFHDQV ([SOLFLWO\
1XVDQWDUDLVGHULYHGIURP.DZLZRUGNuswaRUNusyaZKLFKPHDQVLVODQGDQGAntaraZKLFKPHDQVEHWZHHQ
UHIHUVWRWKHLVODQGVDUHDEHJDQIURP0DOD\3HQLQVXODLQWKHZHVW3DSXDLQWKHHDVWWKHLVODQGRI)RUPRVDLQWKHQRUWK
DQG5RWH,VODQGORFDWHGLQWKHERUGHURI6RXWK,QGRQHVLDEDVHGRQWKHUHJLRQZKHUHWKHODQJXDJHDQGWUDGLWLRQVRI
0DOD\R3RO\QHVLDQ0HODQHVLDQDUHGRPLQDQW>@
1XVDQWDUD LQDUFKLWHFWXUDO WHUPKDV UHFRQWH[WXDOL]HG IURPFRQQRWHV ,QGRQHVLD DV DSROLWLFDO WHUULWRU\EHFDPHD
FXOWXUDO VSDFH 
/HDI\ DOO \HDU
 DV WKHPDLQ FKDUDFWHULVWLF RI 1XVDQWDUD DUFKLWHFWXUH JDYHPDQLIHVWDWLRQ IURP WKH
VWDQGSRLQWRIWKHRFFXUUHQFH>@7KHLPSOLFDWLRQRIWURSLFDOFOLPDWHPDNHKRXVHVLQ1XVDQWDUDGRPLQDQWO\DSSHDUVDV
VKHOWHUVZKLFKLVWKHOLYLQJVSDFHIRUPHGDWWKHRXWVLGH7KHUHIRUHVKHOWHUVLQ1XVDQWDUDDUFKLWHFWXUHFRPPRQO\RQO\
FRQVLVWRIURRIFRQVWUXFWLRQMXVWDVWKHLUKXPDQVRQO\QHHGµKDW¶RYHUWKHLUKHDGV


9LHZHGRIVRPHERRNVWLWOHG,QGRQHVLDQWUDGLWLRQDODUFKLWHFWXUHW\SLFDOO\EHJLQZLWKWKHIRUHZRUGXVXDOO\E\WKHRIILFLDOVIURPWKHPLQLVWU\RI
WRXULVPRUUHJHQWPD\RUJRYHUQRUVWDUWVZLWKDQLQWURGXFWLRQWRWKHLPSRUWDQFHRIWUDGLWLRQDODUFKLWHFWXUHZKLFKLVHTXLSSHGZLWKDJHRJUDSKLFDO
ORFDWLRQWKHDUHDWKHQXPEHURIGLVWULFWVYLOODJHVHWFDQGGHPRJUDSKLFSRSXODWLRQUHOLJLRQHWKQLFPDMRULW\PLQRULW\ZRUNHWF0RVWUHIOHFW
RQWKHVWUXFWXUHRI'MDXKDUL6XPLQWDUGMD¶VERRNWLWOHG.RPSHGLXP6HMDUDK$UVLWNHWXU&RPSHQGLXPRI+LVWRU\RI$UFKLWHFWXUH
Á2QDFDGHPLFVDQGSUDFWLWLRQHUVRIDUFKLWHFWXUHOHGE\/HPEDJD6HMDUDK$UVLWHNWXU,QGRQHVLD/6$,JDWKHUHGWKHµ0$7,¶
V\PSRVLXPDW-DNDUWD8QWDU
7KHZRUGRI1XVDQWDUDLWVHOIFRQFHLYHGLQ,QGRQHVLDQPRGHUQKLVWRU\OLWHUDWXUHE\'U6HWLDEXGL)UDQFRLV(UQHVW'RXZHV'HNNHU
,WVGHILQLWLRQ LQFOXGHVSDUWVRI ,QGRQHVLD IURP6DEDQJ WR0HUDXNH LQFRQWUDVW WR WKHXQGHUVWDQGLQJDV UHIHUUHG LQ WKHPalapa2DWKGXULQJ WKH
0DMDSDKLWNLQJGRPWRZKROHFRQTXHUHGUHJLRQZLWKLWVFHQWHULQ-DYDWKHLGHDRIFRQFHQWULFSRZHUWKHLGHDWKDWDOVRHPEUDFHGE\'XWFK(DVW
,QGLHVWKHFRQFHSWRI-DYDDQGRXWVLGH-DYD/DSLDQLQ&KDPEHUW/RLUHWDO.L+DGMDU'HZDQWDUDDOVRXVHG1XVDQWDUDWRGHYHORS
KLVHGXFDWLRQFRQFHSWZKHQHQFRXQWHUHGZLWKWKH'XWFKHGXFDWLRQV\VWHP7KHUHLVDVSHFLDOVRUWRIGHPDQGVWKDWPXVWEHPDLQWDLQHGDVGRQHLQ
,VODPLFERDUGLQJVFKRROVXQWLOQRZZHUHQRWRQO\UHIHUWRDUHOLJLRXVIRXQGDWLRQEXWDOVRLQUHVSRQVHWRWKHHQYLURQPHQW6DOL\D
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6KHOWHUFORVHO\UHODWHGDVDVWUXFWXUDODQGV\VWHPLFIUDPHZRUNWRWKHHQYLURQPHQWZKHUHLWORFDWHG7KHQLWFDQEH
XQGHUVWRRGYHU\GLIILFXOWWRDSSO\VKHOWHUFRQFHSWLQIRXUVHDVRQVKHPLVSKHUH)RUWKUHHTXDUWHU\HDUFROGFOLPDWH
IRUFHV KXPDQ XUJH LQWR ZDOOHGDUHD 7KH RXWHU VSDFH DOVR WRXJK LI XVHG DV DQ LQWLPDWH FRPPRQ DUHD 6KHOWHU
DUFKLWHFWXUHLVDFRQFHSWZKHUHQDWXUHEHFRPHVSDUDPHWHUWKDWLPSOLFDWHVLQWKHVWUXFWXUHVDQGV\VWHPVRXWVLGHWKHVLWH
7\SLFDOO\ZKHQH[WHUQDOVXUURXQGLQJVFKDQJHWKHVKHOWHUVDOVRFKDQJH7KLVXQGHUVWDQGLQJH[SOLFLWO\DOVRLPSRVHV
KRZWRFRQVHUYH1XVDQWDUDDUFKLWHFWXUHODWHU
3KLORVRSKLFDOO\1XVDQWDUDDUFKLWHFWXUHZDVEXLOWDVNQRZOHGJHEDVHGDQGSRVLWLRQHGRISKLORVRSK\VFLHQFHDQG
DUFKLWHFWXUHNQRZOHGJHDQGWKXVDOOWKHNQRZOHGJHWKDWLVFXOWLYDWHGDQGLQKHULWHGIURPDQWKURSRORJ\HWKQRORJ\DQG
FXOWXUDOJHRJUDSK\VKRXOGOD\DVDVHFRQGDU\NQRZOHGJHRUHYHQWHUWLDU\>@7UDGLWLRQDODUFKLWHFWXUHDULVHVIURPWKH
WUDGLWLRQFXVWRPVSUHYDLOLQJLQHDFKUHJLRQ7UDGLWLRQDODUFKLWHFWXUHLVWKHDUFKLWHFWXUHEXLOWE\RULQDFFRUGDQFHZLWK
SURIHVVHGWUDGLWLRQ>@DQGWRXVHWKHWHUPKDVDFRQVHTXHQFH,WVXVHPXVWEHLQDFFRUGDQFHZLWKWUDGLWLRQQRUPZKLFK
SUHYDLOLQJLQDUHJLRQRUDQHQWLW\RIHWKQLFLW\7KLVFRQVHTXHQFHPDNHVDUFKLWHFWXUHGRHVQRWKDYHDFKDQFHWRJURZ
DQG RQO\ EHFDPH URPDQWLFLVP RI WKH SDVW 7UDGLWLRQDO DUFKLWHFWXUH PHUHO\ EHFRPHV WKH REMHFW RI KLVWRULFDO DQG
DQWKURSRORJLFDO VWXG\ GXH WR VWXG\LQJ KRZ KXPDQ EHLQJV LQ D UHJLRQ RU DQ HWKQLF JURXS LQWHUDFWZLWK WKHLU RZQ
HQYLURQPHQW:KLOH LQ WKHGRPDLQRIDUFKLWHFWXUH LWVHOIZKDW OHDUQHGLV WKHDUWRIEXLOGLQJLQFOXGLQJWKHEDVLFVRI
WKRXJKWDHVWKHWLFVDQGDOVRWKHSRVVLELOLW\WRGHYHORSLGHDIRUWKHIXWXUHWRUHPDLQURRWHGLQWKHGHHSHVWSKLORVRSK\
7KLVLVOHGWRWKHELUWKRI1XVDQWDUDDUFKLWHFWXUH$QDUFKLWHFWXUHWKDWJURZQDQGURRWHGLQDUFKLSHODJRWXUQHGRQE\
LWVSHRSOHDQGVKHOWHULQJWKHPIURPWLPHWRWLPH
7UDQVIHURIEXLOGLQJNQRZOHGJH LQ1XVDQWDUDZDVSUHGRPLQDQWO\GRQHRUDOO\KDYLQJ WUDGLWLRQDOO\EHHQKDQGHG
GRZQ IURPJHQHUDWLRQ WRJHQHUDWLRQ7KLV W\SHRI FXOWXUH DGDSWLYHO\JDWKHU HPSLULFDO H[SHULHQFHJDLQHG IURP WKH
LQWHUDFWLRQ EHWZHHQPDQ DQG WKH HQYLURQPHQW DQG E\ WKLV EHKDYLRXU WKDW FRQIURQW DQGPDQDJH WKH HQYLURQPHQW
SUHFLSLWDWHFU\VWDOOL]HDQGWKHQLQVWLWXWLRQDOLVHGEHFDPHDZLVGRP)URPWKHUHLWEHFDPHDFROOHFWLRQFRPELQDWLRQ
RUDEOHQGRIWKHDXWKHQWLFQRUPDWLYHNQRZOHGJHZKLFKFROOHFWHGIURPH[LVWHQWLDODSSUHFLDWLRQQRWMXVWDVHYHU\GD\
H[SHULHQFH
1RWVXUSULVLQJO\WKHSURFHVVRIWULDODQGHUURUG\QDPLFDOO\LQIOXHQFHGHDFKSKDVHRIGHYHORSPHQWDVDSURFHVVWR
EHDGDSWDEOHLQWRLWVSK\VLFDOHQYLURQPHQWVSDFHDQGWLPH7KLVORFDONQRZOHGJHLVJHQHUDOO\SUHVHQWDVHPSLULFDO
NQRZOHGJH7KHUHVXOWVXVXDOO\WKHEHVWRIWKHEHVWZKLFKKDYHEHHQWHVWHGWLPHRYHUWLPHDQGSDVVHGDYDULHW\RI
FLUFXPVWDQFHVVLWXDWLRQVDQGFRQGLWLRQVGHSHQGLQJRQQDWXUHHYHQWVWKDWHYHUH[SHULHQFHGGDLO\LQLWVHQYLURQPHQW
1XVDQWDUD DUFKLWHFWXUH GRHV QRW KDYH D GHILQLWH JHQXLQH W\SH2QH¶V FHUWDLQ H[SOLFLWO\ EHWZHHQ HDFK RWKHU KDYH
GLIIHUHQFHVEXWJHQHUDOO\ERXQGE\WKHVLPLODULW\RIVW\OHW\SH
:LWKWKLVVSLULWQRZDGD\VDFDGHPLDDQGSUDFWLWLRQHUVLQ,QGRQHVLDPDNHVWKLVPRPHQWXPWRFROODERUDWHZLWKORFDO
FRPPXQLW\WKDWVWLOOSUHVHUYHWKHLUFXOWXUHWRGHYHORSDQGUHFRQVWUXFWWKHLUVUHPDLQVWUDGLWLRQDOKRXVHV7KLVHIIRUWDOVR
YLJRURXVO\DURXVHGLQPDQ\DUHDVGXHRIGRFXPHQWLQJDVDNH\WRSUHVHUYHFXOWXUHIRUIXWXUHDQGORWVRI1XVDQWDUD
GRFXPHQWDWLRQVDYHGDQGFRS\ULJKWHGDEURDG
&RQVHUYDWLRQHIIRUWVLQ1XVDQWDUDVHYHUDOFDVHVWXGLHV
2.1. Waerebo 
7KLV FRQVHUYDWLRQ LQLWLDWHG E\ WKH <D\DVDQ 5XPDK $VXK <5$ ZKLFK HVWDEOLVKHG LQ  7KURXJK WKLV
IRXQGDWLRQ,QGRQHVLDQ\RXQJDUFKLWHFWVOHGE\<RUL$QWDULQYLWHGWRVWXG\ZLWKWKHWULEDOFRXQFLODQGWKHYLOODJHURI
:DHUHERWRUHEXLOGWKHLUWUDGLWLRQDOKRXVHV&ROOHFWHGIXQGVDUHHQWLUHO\DOORFDWHGWRSURYLGHEXLOGLQJPDWHULDOV
&XUUHQWO\VHYHQFXVWRPKRXVHVFRPSOHWHO\VWRRGLQ:DH5HER/RFDOFRPPXQLW\FDOOHGLWMbaru NiangFRQLFDO
KRXVHDQGKDVEHHQWKHUHVLQFHRYHU\HDUVDJR)RUPHUO\RQO\IRXUKRXVHVVWLOOUHPDLQLQJWKUHHRWKHUVKDYH
JRQH)URPWKHVHIRXUKRXVHVRQO\WZRKRXVHVZHUHLQKDELWDEOHWKHWZRRWKHUVWKUHDWHQHGFROODSVHGXHWRURWWHQQHVV
,QWHQWLRQUHSDLUVWZRKRXVHVWXUQLQJLQWRDQRYHUDOOUHVWRUDWLRQHIIRUW%RWKKRXVHVEHFDPHSLORWSURMHFWWRZDUGV
RWKHUUHQRYDWLRQV7KHWHDPVWXGLHGDOOWKHWKLQJVWKDWVXSSRUWWKHUHFRQVWUXFWLRQ6WDUWLQJIURPEXLOGLQJPDWHULDOV
VHOHFWLRQIURPWKHQDWXUDOVXUURXQGLQJVWRWKHORFDOZLVGRPRI:DH5HERFRPPXQLW\
Mbaru Niang UHFRQVWUXFWHGZLWKPXWXDO FRRSHUDWLRQ gotong-royongE\:DH5HER¶VYLOODJHU VHH ILJ$OO
SURFHVVHVDUHFORVHO\OLQNHGWRWKHUHODWLRQVKLSEHWZHHQKXPDQVQDWXUHDQGWKHLUDQFHVWRUV6HULHVRIFHUHPRQLHVZHUH
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GRQHE\ WKHYLOODJHU DV D V\PERORI UHVSHFW WR WKHLU DQFHVWRUVDQG WKHXQLYHUVH HLWKHUEHIRUH SURJUHVV DQGDIWHU
FRQVWUXFWLRQ
2QHREVWDFOHLQUHFRQVWUXFWLQJ0EDUX1LDQJLVWKHUH¶VQRWKLQJPDQXVFULSWRIKRZ:DH5HERV¶SHRSOHEXLOGWKHLU
KRXVH&RQVWUXFWLRQWHFKQLTXHVSDVVHGGRZQIXUWLYHO\DQGRUDOO\IURPROGHUWR\RXQJHUJHQHUDWLRQVPDNLQJKRZWR
EXLOGWKLVKRXVHNHSWVHFUHWE\WKHLUDQFHVWRUV$WUHFRQVWUXFWLRQUXQVWKHHOGHUVZKRUHPHPEHUHGWKHWHFKQLTXHGLUHFWV
YLOODJHUWREXLOGXVLQJFDQHERQGLQJWHFKQLTXHWKDWTXLWHNQRWW\,WPDNHVWKHWLPEHUFDQEHDVROLGVWUXFWXUHGXHWR
FORVHO\WLHGE\YDULRXVWHFKQLTXHVRIZRYHQUDWWDQ5HHGVDQGILEUHDUHXVHGIRUWKHURRI2QHPHWKRGPDNHVUHHGV
ILEHUVDQGDOVRZRRGUHPDLQVVWURQJIURPWHUPLWHVDQGPRWKVDUHE\VPRNHG7KDWLVZK\WKHKHDUWKLVSODFHGLQWKH
PLGGOHRIWKHKRXVH6PRNHZLOOVRDUWRWKHWRSPDNHVZRRGUHHGVDQGWKHILEHUVVWURQJHUDVZHOODVUHGXFHVPRLVWXUH


)LJ:DHUHER0EDUX1LDQJ¶VUHFRQVWUXFWLRQFRXUWHV\RI<D\DVDQ5XPDK$VXK
&RQVHUYDWLRQLQ:DH5HERKDVEHHQUHVROYHGLQDQGQREO\UHZDUGHGE\81(6&2LQZLWK$ZDUGRI
([FHOOHQFH7KHDUFKLWHFWVVXFFHHGLQLWLDWHDQGIDFLOLWDWHDFRPPXQLW\OHGGHVLJQLQUHYLYLQJWUDGLWLRQDOWHFKQLTXHV
HQDEOLQJDOO WKHRULJLQDOKRXVHV WREH UHEXLOW ,Q WKLV UROHZDVRSHQHGXS WR LQFOXGHXQLYHUVLW\ VWXGHQWVZKRERWK
SDUWLFLSDWHGLQDQGGRFXPHQWHGWKLVDUFKLWHFWXUDOSUHVHUYDWLRQDQGFXOWXUDOFRQVHUYDWLRQSURMHFWDQGFRQWLQXHWRGRVR
DQQXDOO\FRPSOLPHQWRI$JD.KDQ$ZDUG:DH5HERZKLFKZDVRQO\DVPDOOYLOODJHLQWKHLVRODWHGKLOOVRIWKH
DQFLHQWFLYLOL]DWLRQQRZKDVZRUOGZLGHNQRZQ
2.2. Ngata Toro 
6LQFHWKHDUHDRI/LQGX/DNH&HQWUDO6XODZHVLDQGVXUURXQGLQJZKLFKLVFDOOHG/RUH/LQGXHVWDEOLVKHGDV
RQHRIZRUOG%LRVSKHUH5HVHUYHVXQGHU0DQDQGWKH%LRVSKHUH3URJUDPRI81(6&27KHFRUHDUHDRIWKLVELRVSKHUH
UHVHUYHZHUHGHVLJQDWHGLQDQGQRZEHFRPHWKH/RUH/LQGX1DWLRQDO3DUN//13FRYHULQJKHFWDUHV¶
DUHD
NgataYLOODJH7RURORFDWHGRQWKHEDQNVRI//13LQ'LVWULFWRI.XODZL6LJL&HQWUDO6XODZHVL2Q-XO\D
0R8VLJQHGDERXW-RLQW0DQDJHPHQWE\//13ZLWK7RURYLOODJHU6LQFHWKDW7RURYLOODJHUEHFRPHVDQLQWHJUDOSDUW
DQGUHFRJQL]HGLQPDLQWDLQWUHDWDQGPDQDJH71//FXVWRPDULO\3HRSOHRI7RURKDVWKHLURZQLQVWLWXWLRQDOFXVWRPDU\
DXWKRULWLHVWKDWJRYHUQWKHLUZD\VRIOLIHLQWKHYLOODJHFRQVLVWVRIMaradika WKHQREOHVTotua Ngata WKHHOGHUV
DQGTina Ngata WKHPRWKHURIYLOODJH7KHVHLQVWLWXWLRQVDOVRVWULFWO\UHJXODWHODQGRZQHUVKLSDWWKHUHVRWKHLUUROHLQ
FRQVHUYLQJ71//VHHQPRUHGRPLQDQWO\
,Q1JDWD7RUR WKHUH LVDFXVWRPKRXVHRI.XODZLFDOOHGLobo/RERKDVDUHFWDQJXODUVKDSHIXQFWLRQLQJDVDQ
DVVHPEO\SODFHIRUFXVWRPDU\DXWKRULWLHVKHOGWUDGLWLRQDOFHUHPRQLHVZHOFRPLQJWKHQREOHVDQGVRPHWLPHVDVDUHVW
SODFHIRUZDQGHUHU%XWQRWHYHU\RQHLVDOORZHGWRHQWHULW7KXV/RERLVQRWDSXEOLFEXLOGLQJHYHQE\VRPHSHRSOH
FRQVLGHUHG LW DV D WHPSOH >@7KHUHIRUH WKH H[LVWHQFHRI ORER LQ D YLOODJH JUHDWO\ DIIHFWV IRU WKHSHRSOH/RER
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FRQGLWLRQVLQ1JDWD7RURLWVHOIKHDUGUHQGLQJ+HQFHLQZLWKVHOIVXSSRUWLQJE\1JDWD7RURYLOODJHUDQGDVVLVWHG
E\<5$ORERLQ1JDWD7RURUHYLWDOL]HGDQGDWRQFHVWXGHQWVRI$UFKLWHFWXUHIURP7DGXODNR8QLYHUVLW\GRFXPHQWLQJ
HDFKSURFHVVRILWVUHFRQVWUXFWLRQ
&RQVWUXFWLRQEHJDQZLWKVHOHFWLQJWUHHVLQWKHZRRGVWKURXJKDVHULHVRIFHUHPRQLHV$IWHUORJJLQJWKHYLOODJHU
UHSODQWVWKHWUHHVDVWKHLUFRPPLWPHQWWRFRQVHUYHWKHIRUHVWWKHQEURXJKWWKHVHOHFWHGWUHHVWRWKHVLWHE\ZDVKHG
DZD\ LQ QHDUHVW ULYHU 7KH UHFRQVWUXFWLRQ SKDVH VWDUWHG E\ GLVPDQWOLQJ WKH ROG ORER WR ILJXUH RXW WKH MRLQWV DQG
FRQVWUXFWLRQWHFKQLTXHVDWWKHVDPHWLPHHQODUJLQJWKHQHZEXLOGLQJWRDFFRPPRGDWHPRUHXVHUV$IWHUDSSUR[LPDWHO\
WKUHHPRQWKVZLWKVHYHUDOVHULHVRIFHUHPRQLHVDWHDFKVWDJH WKLVSURMHFWFRPSOHWHGLQVHHILJDQGQRZ
EHFRPHDSODFHIRUYLOODJHUWRHQGXUHWKHLUUXOLQJDJDLQ

)LJ7KHUHPQDQWVRI/RER¶VLQDXJXUDWLRQSKRWRJUDSKE\DXWKRU
2.3. Ratenggaro 
5DWHQJJDURPHDQV*DUR¶VWRPEWKHJUDYHRI*DURSHRSOH$WUDGLWLRQDOYLOODJHRQWKHFRDVWRIWKH,QGLDQ2FHDQ
EHFDPH IDPRXV IRU WKHGLVFRYHU\RISLHFHVRIJUDYHVLWH VWRQHZLWK WKUHHRI WKHPXQLTXHO\VKDSHGDQGIRXQG
H[DFWO\RQWKHVKRUHOLQH5DWHQJJDURYLOODJHLVDWUDGLWLRQDOYLOODJHLQ.RGLDQHZGLVWULFWRI6RXWKZHVW6XPED6XPED
(DVW1XVD7HQJJDUDSURYLQFH
5DWHQJJDURYLOODJHUKDV ORVW WKHLUKRXVH WKDW IRUPHUO\KRXVHVEXWE\DJUHDW ILUH LQRQO\ WZRKRXVHV
UHPDLQ7KLVWUDJHG\KDVFKDQJHWKHFXOWXUDOVWUXFWXUHRIWKHYLOODJH8PD.DWRGDKRXVHRIWKHKHDGWKHRQHWKDW
EXUQHGGRZQPDNH WKHYLOODJHU FRXOGQRW DVVHPEO\ VRPHGHFLVLRQPDNLQJ7KLVKRXVHFRQVLGHUHGDV D FHQWHURI
YRWLQJGHWHUPLQLQJPRPHQWRXVWLPHRIYLOODJHDFWLYLWLHVVXFKDVSODQWLQJWLPHDQGWLPHWREXLOGWKHKRXVH8QWLODW
WKHHQGRIIDFLOLWDWHGE\<5$<78DQG5XPDK%XGD\D6XPED5DWHQJJDURYLOODJHUZKRILUVWO\UHIXVHGILQDOO\
HQWKXVHGWREHDLGHGLQEXLOGWKHLUKRXVHV%XLOGLQJDFXVWRPKRXVHLQ6XPEDHVSHFLDOO\LQ.RGLUHTXLUHGDULJRURXV
HIIRUW7KH VHTXHQFHRIKXJH FHUHPRQ\DQG VFDUFH FRQVWUXFWLRQPDWHULDOV EHFRPHDERWWOHQHFN IRU WKHYLOODJHU WR
UHEXLOGWKHLUKRXVHV
(VWDEOLVKPHQWRIPDMRUKRXVHVFRQVWUXFWLRQFRQVLVWLQJRIIRXUFRUHSROHVWKHULQJRIFRUHSROHVWRWKHPDLQIUDPH
RIURRIGRQHLQRQHGD\VLPXOWDQHRXVO\FRQGXFWHGE\ORFDOVWRVDYHWLPHDQGHIIRUW$IWHUWKHPDLQSLOODUV
DQGWKHURRIIUDPHHVWDEOLVKHGWKHQDPDQRIWKHIDPLO\ZLOOJRXSWRWKHWRSRIPHWHUVEDPERRURRIIUDPHWR
FRPSOHWHDQDGGLWLRQDOERQGLQJDQGDOVRWHVWLQJWKHVWUHQJWK:KHQWKHVHHYHQWVILQLVKHGZLWKWRSSLQJRIIWKHKRXVH
KDGWREHILQLVKHGLQWKHQH[WPRQWKVXQWLOWKHEHJLQQLQJRIWKHUDLQ\VHDVRQDURXQG2FWREHUVRWKDWWKHYLOODJHUV
FRXOG VWDUW IDUPLQJ DFFRUGLQJ WR WKH DQQXDO FDOHQGDU RI YLOODJH 2EYLRXVO\ DOO RI WKLV SURFHVVLRQ FRXSOHG ZLWK
WUDGLWLRQDOFHUHPRQLHVDQGRIIHULQJVDVZHOODVD
FRPSHQVDWLRQ
IRUHYHU\LQYROYHGYLOODJHU

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
)LJUma¶VUHFRQVWUXFWLRQRQSKRWRJUDSKE\*DOLK:LGMLO3DQJDUVD
7KLV WZR UHFRQVWUXFWLRQ RI FXVWRPKRXVHV HQFRXUDJHV 5DWHQJJDUR YLOODJHU WR VWUDLJKWHQ XS DQG DOVR IRU RWKHU
WUDGLWLRQDO YLOODJHV LQ 6XPED1RZ VHYHUDO KRXVHV KDG EHHQ EXLOW LQ VXUURXQGLQJ YLOODJHV HLWKHU LQLWLDWHG E\ WKH
FRPPXQLWLHVWKHPVHOYHVRUDVVLVWHGE\RWKHUSDUWLHV1LQHUHFRQVWUXFWLRQVRIFXVWRPKRXVHVKHOGVXFFHVVIXOO\RQ
E\5XPDK%XGD\D6XPEDLQ:DLQ\DSXQHDU5DWHQJJDUR<5$DQG<78DVWKHLQLWLDWRULQWURGXFHQHZIXQGHUVHLWKHU
LQGLYLGXDORUFRPSDQLHV2QWKH,QGRQHVLDQJRYHUQPHQWWKURXJKWKH0LQLVWU\RI(GXFDWLRQDQG&XOWXUH
DFFHOHUDWHVWKHUHEXLOGLQJRIVHYHUDOFXVWRPKRXVHVDWVRPHDUHDVXFKDVIRXUFXVWRPKRXVHVLQ5DWHQJJDURWZRLQ
.RGLWZRLQ:DLQ\DSXDQGRQHLQHDVWHUQ6XPEDZLWKWKHHIIRUWE\LWVFRPPXQLWLHV
2.4. Ende 
6WDUWLQJ IURP WKHFRQFHUQVRI VRPHVWXGHQWVRI WKH8QLYHUVLW\RI)ORUHVRQHRI WKHFXVWRPKRXVHV LQ1XD2QH
YLOODJH(QGHVXFFHVVIXOO\UHFRQVWUXFWHG7KHUHLVVHWWOHGD6DR5LDDKRXVHIRUWKHWULEDOFKLHIRIWKHYLOODJHEXWDW
WKDWWLPH0DUFKWKHFRQGLWLRQVHHQWXPXOWXRXVZLWKZHDWKHULQJHYHU\ZKHUHDQGWKHURRIKDVEHHQUHSODFHGE\
]LQF/RFDOFRPPXQLWLHVKDYHEHHQSODQQLQJIRUWKUHH\HDUVWRUHFRQVWUXFWEXWFRQVWUDLQHGE\FRVWGXHWRSURFHVVLRQ
RIHDFKVHTXHQFHUHTXLUHVFHUHPRQLHV2Q$XJXVW WKHGHPROLWLRQRI WKHROG6DR5LDEHJDQZLWKDVHULHVRI
FHUHPRQLHVWRGLVSODFHVRPHULWXDOLWHPVLQVLGHWKHKRXVH7KURXJKFROODERUDWLRQDPRQJWKH<78ZLWK7UDGLWLRQDO
$UFKLWHFWXUHGHYRWHHIURP8QLYHUVLW\RI)ORUHVWKHUHFRQVWUXFWLRQSURFHVVZDVDFFHOHUDWHG7KLVDVVLVWDQFHZDVGRQH
E\LQYROYHGVWXGHQWVDQGWKHYLOODJHUWRJHWKHUEXLOGDQGOHDUQVKRZWKHUHFRQVWUXFWLRQSURFHVVHG3DUWLFLSDWLRQRIORFDO
FRPPXQLWLHVFRXOGEHVHHQIURPWKHFRQWULEXWLRQRIODERXUDQGIRRGVWXIIV6DR5LDLWVHOIVXFFHVVIXOO\UHFRQVWUXFWHG
LQWZRPRQWKVDQGILQDOO\LQDXJXUDWHGLQ1RYHPEHUILJDQGQDPHG6DR5LD7LUWR1GROX5DQJJRDVDWULEXWH
WR<78IRUKHOSLQJWKHUHFRQVWUXFWLRQSURFHVV


)LJ)LQDOSKDVHRI6DR5LD¶VUHFRQVWUXFWLRQSKRWRJUDSKE\0XK&DK\R
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2.5. Tolaki 
7RODNLQHVH RFFXSLHV WKH PDLQODQG RI 6RXWKHDVW 6XODZHVL DQG FXUUHQWO\ GRHVQ
W KDYH QR ORQJHU WUDGLWLRQDO
FXVWRPKRXVHV>@&XUUHQWO\HIIRUWVWRHYRNHLWVH[LVWHQFHWKHRUHWLFDOO\DOVRNHHQWRGR)URP9RONHQNXQGH0XVHXP¶V
DUFKLYH IRXQG WKUHH GRFXPHQWDWLRQV SLFWXUHG E\*UXEDXHU >@ WKDW VKRZ VRPH WUDGLWLRQDO KRXVHV GLVFRYHUHG LQ
6RXWKHDVW6XODZHVL¶VPDLQODQGWKDWZDVDOOHJHGO\DVDWUDGLWLRQDOKRXVHRI7RODNLORFDWHGLQ5DXWDDQG:LZLUDQR
&RQWLQXLQJSUHYLRXVSRVLWLYHZRUNRI<5$DXWKRUFRQGXFWHGDWULSIXQGHGE\<5$DURXQG0D\LQ.RQDZH
DQG.RQDZH8WDUDWRILQGWKHUHPQDQWVRUGRFXPHQWDWLRQUHODWLQJWRWKHFXVWRPKRXVHRI7RODNL)URPWKUHHYLVLWHG
SODFHVIRXQGIRUPHU7RODNLQHVHVHWWOHPHQWDQGVRPH7RODNL¶VUHOLFVLQ0HOXKXDYLOODJHQHDU8QD¶DKD.RQDZH
(YHQ LQ/LQRPRL\RKDV LGHQWLILHGD WUDGLWLRQDOKXWRI7RODNL VHH ILJ LGHQWLFZLWK*UXEDXHU¶VVQDSRQ LQ
:LZLUDQR
+RZHYHUIURPPDQ\GLDORJXHVHVVLRQVGRQHLQWKLVILHOGREVHUYDWLRQORFDOVDUHQRORQJHUFRQFHUQHGZLWKWKHLU
LGHQWLW\GXHWRPRGHUQL]DWLRQ(FRQRPLFLQWHUHVWVDQGSROLWLFDOGLVSXWHVZHUHFRORXULQJZRUGVZKHQZHLQWHUYLHZ
3X¶XWREXORFDOOHDGHUDERXWWKHIXUWKHUVLWXDWLRQLIWUDGLWLRQDOKRXVHUHFRQVWUXFWLRQKHOGDWKLVYLOODJH7KLVFDVHZDV
RQHH[DPSOHZKHUHWLPHLVDJUHDWKLWFKIRUFRQVHUYDWLRQLVVXHVHVSHFLDOO\LIWKHORFDOFXOWXUHDOUHDG\KLQGHUHGE\
PRGHUQL]DWLRQ WKURXJKRXW WKHFRPPXQLW\DQG UHVXOWHG WKHQHHG IRU FXOWXUHQR ORQJHUEHFRPHSULRULW\7KHUHIRUH
DXWKRULQLWLDWHVWRUHFRQVLGHURSHQDLUPXVHXPDVRQHDSSURDFKWRHOXGHWKLVFDVHPRUHKDSSHQLQWKHIXWXUH


)LJ$KXWLQWKHPLGGOHRIUHPRWH.DUVWKLOOQHDU/LQRPRL\R.RQDZH8WDUD
5HVXOWVDQG'LVFXVVLRQV2SHQ$LU0XVHXPLQ,QGRQHVLD
$FWXDOO\RSHQDLUPXVHXPLQ,QGRQHVLDKDVH[LVWHGVLQFHWKH7DPDQ0LQL,QGRQHVLD,QGDK70,,LQDXJXUDWHGLQ
E\0UV7LHQ6RHKDUWRUHSUHVHQWLQJSURYLQFHVLQ,QGRQHVLDDWWKDWWLPH+RZHYHUZKDWDUHEXLOWLQ70,,DUH
QHZWUDGLWLRQDOEXLOGLQJVZLWKPRGHUQLVHGPDWHULDOUHIOHFWVGHYHORSPHQWVSLULWRI1HZ2UGHU>@$OOFRQWURYHUV\
EHKLQGWKHFRQVWUXFWLRQSURFHVVGRHVQRWEHFRPHDQREVWDFOHIRU70,,WREHDSDUWRIKLVWRU\DQGLQHYLWDEO\QRZ
ZLOO\QLOO\ZHPXVWDGPLW70,,DVDSLRQHHURIH[VLWXRSHQDLUPXVHXPLQ,QGRQHVLDLQDFFRUGDQFHZLWKZKDWZDV
HQYLVDJHGE\0UV7LHQDWWKHWLPH
2Q WKHRWKHUKDQGFRQVHUYDWLRQ LVVXHV LQ ,QGRQHVLDQUDFHDJDLQVW WLPH ,QGRQHVLDDVGHYHORSHGFRXQWU\ LV VWLOO
VWUXJJOLQJLQHTXDOL]LQJLWVSHRSOH¶VOLIHDQGGHYHORSLQJUHJLRQRQERUGHU&RQVHUYDWLRQLVFRQVLGHUHGDVWHUWLDU\QHHGV
&RXSOHGZLWKHFRQRPLFSUHVVXUHORFDOVZHUHUHOXFWDQWWRFRQWLQXHOLYLQJZLWKLQWKHLUWUDGLWLRQDOLW\0RGHUQLVDWLRQ
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KDV K\SQRWLVHG ORFDOV WR IROORZ WKH PDLQVWUHDPV 2SSRUWXQLVWLF PHQWDO LQFUHDVLQJO\ FOLQJ LQGLJHQRXV SHRSOHV LQ
1XVDQWDUDZKHQWUDGLWLRQLVQRORQJHUVHHQDVVDWLDWLQJ
)URPWKLVSRLQWH[VLWXRSHQDLUPXVHXPVKRXOGEHUHFRQFHSWXDOLVHGDQGUHFRQWH[WXDOLVHGDVDVROXWLRQWRUHVFXH
VFDWWHUHGWUDGLWLRQDOKRXVHVLQ,QGRQHVLD1HLWKHURQO\SUDJPDWLFDOO\DVVHHQLQ70,,QRUVSRUDGLFDOO\PRYHVFXOWXUHV
DQGLWVKXPDQ2EYLRXVO\WKHLPSOHPHQWDWLRQLQ,QGRQHVLDVKRXOGFRQVLGHUVHYHUDOWKLQJVVXFKDVWKHORFDOVZKR
KDYH WKH FXVWRPKRXVHV LV DOUHDG\ XSURRWHG IURP WKHLU WUDGLWLRQ WKH FRPPXQLW\ XQDEOH WR NHHS PDLQWDLQ WKHLU
WUDGLWLRQDOKRXVHRUWKHFUDIWVPDVWHUZKRFRQYHUVDQWLQEXLOGLQJFXVWRPKRXVHQRORQJHUH[LVW
2QHRIPDQ\ORFDWLRQVLQ,QGRQHVLDWKDWPLJKWEHDEOHDVDWULJJHUWRLPSOHPHQWLQJWKLVPHWKRGLVLQ6XPDWHUD
8WDUD,Q3HPDWDQJ3XUEDWKHUHLVDQLQVLWXRSHQDLUPXVHXPFRQWDLQV6LPDOXQJXQ¶VNLQJKRXVHVDQGQRZFRQYHUWHG
DV D PXVHXP 7KLV VLWH FRXOG EH GHYHORSHG DV DQ DOWHUQDWLYH SODFH WR FROOHFWLQJ XQKHHGHG WUDGLWLRQDO KRXVHV LQ
VXUURXQGLQJDQGLQGHHGLQWKHODQGRI%DWDNSUHWW\PXFKVFDWWHUHGKRXVHVWKDWQHHGWREHH[VLWXHG
$QRWKHU H[DPSOH WKDWKDVEHHQ HQFRXUDJLQJO\ DSSO\LQJ H[VLWX FRQVHUYDWLRQ LQ6XPDWHUDPLJKWEH VHHQ DW7%
6LODODKLPXVHXPLQ%DOLJHZKLFKDVVHPEOHVVHYHUDOKXQGUHG\HDUV%DWDNV¶RumaKRXVHIRUOLYLQJLQDQGSopoULFH
EDUQDURXQG/DNH7REDIURPVHYHUDOMargaFODQVWREHUHORFDWHGDQGKRXVHGDVDHuta WKHFRPPRQO\FODQEDVHG
WUDGLWLRQDOKRXVHVFRPSOH[YLOODJHRIWKH%DWDNVHHILJ<D\DVDQ8WRPR7LUWRDOVRKDVEHHQGRLQJLWLQ
ZKLFKVXFFHVVIXOO\WUDQVIHUULQJD.DUR¶VFXVWRPKRXVHSiwaluh Jabu,IURP'RNDQYLOODJHWR0XVHXP3XVDND.DUR
%UDVWDJLVHHILJ

)LJ5HFRQVWUXFWHGHutaFODQEDVHGYLOODJHLQ%DOLJH0XVHXPFRQVLVWVRIRumaDQGSopoDVVHPEOHGIURPDURXQG/DNH7REDLPDJH
FRXUWHV\RIZLNLSHGLD


)LJ$Siwaluh jabuPRYHGIURP'RNDQDQGUHFRQVWUXFWHGLQ0XVHXP3XVDND.DURFRXUWHV\RI.ULVZDQWR*LQWLQJ


2QHH[DPSOHRFFXUUHGLQWKHODQGRI%DWDNZKHUHDYLOODJHUDWWKHUHLVUHOXFWDQWWRPDLQWDLQWKHLUWUDGLWLRQDOKRXVHDQGSUHIHUWROLYHLQD
PRGHUQKRXVHIRUFRVWO\PDLQWHQDQFHUHDVRQ+RZHYHURQWKHRWKHUKDQGZKHQWKHFXVWRPKRXVHWREHVDYHGPRYHGWKH\DVNHGIRUDQ
XQUHDVRQLQJFDVK,QWHUYLHZZLWK0XK&DK\RWKH+HDGRI$VVHVVPHQWRIWKH,QGRQHVLDQ,QVWLWXWHRI$UFKLWHFW,$,
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3ODFLQJ FROOHFWLRQ VKRXOG EH FRQVLGHUHG UHTXLVLWHO\ ZKHQ SODQQLQJ D ODUJHVFDOH RI RSHQDLU PXVHXP )URP
FRPSDULVRQRI70,,DQG6WXELQJIUHLOLFKWPXVHXP>@LGHQWLILHGWKDWWKHFROOHFWLRQVKRXOGEHEXLOWDUUDQJHGDQG
DGDSWHGDWWKHVLWHDVLWVRULJLQDOSODFHHYDGHDVKDSSHQHGLQ70,,7KHFKRLFHRIPDWHULDODOVRVKRXOGDGMXVWWRWKH
QRYHOW\EXWQRWIXOO\HOLPLQDWHWKHHVVHQFHRIROGEURNHQPDWHULDO+HQFHQHHGUHSUHVHQWDWLYHVLWHLQWKHFRXQWU\VLGH
7KLVDOVRVSXUVWKHVSUHDGRIHFRWRXULVP:KLOHPRGHOLQGRZQWRZQDUHDUHSUHVHQWDWLYHO\PLJKWUHIHUDWWKHRSHQDLU
PXVHXPLQ6DWXOXL%XFKDUHVW>@
,QGHHGDFFHVVLVDQLPSRUWDQWSDUWWKDWDOVRVKRXOGEHFRQVLGHUHG7\SLFDOLVODQGFRXQWU\OLNH,QGRQHVLDUHTXLUHV
FRVWO\ KDQGOLQJ 7HFKQLFDO GLVSODFHPHQW EHFRPHV D KLWFK IDFWRU LI WKH KRXVH PXVW EH ORFDOL]HG LQWR RQH ORFXV
HVSHFLDOO\LILWLVFHQWUHGLQ-DYD%HVLGHVDVVLPLODWHGZLWKLQVLWXPXVHXPLWLVDOVRQHFHVVDU\WRSXWVHOHFWHGLJQRUHG
KRXVH LQRQHSODFHRQHDFKRI WKHPDMRU LVODQGVVR WKDW ODWHU ,QGRQHVLDZLOOKDYHRSHQDLUPXVHXPLQ6XPDWHUD
.DOLPDQWDQ 6XODZHVL0DOXNX 1XVD 7HQJJDUD DQG HYHQ 3DSXD 7KLV VROXWLRQ FDQ VLPXOWDQHRXVO\ FUHDWH D QHZ
WRXULVPVSRWMRERSSRUWXQLWLHVIRUORFDOVDQGDOVRLQFUHDVLQJWKHYDOXHRIWKHUHJLRQ
$QRWKHU FRQFHUQHG LVVXH LQ SUHVHUYLQJZRRGHQ FXVWRPKRXVHV LQ WKH WURSLFV OLNH1XVDQWDUD LV WKH WHUPLWH DQG
URWWHQQHVV)RUWKLVWUHDWPHQWVWKDWDSSOLHGLQ6WELQJPLJKWEHUHIHUUHGZKHUHZRRGSUHVHUYDWLRQKDQGOHGE\RQHRI
WKHOHDGLQJZRRGUHVHDUFKLQVWLWXWHLQ$XVWULDVRWKDWSUHYLRXVO\VPRNHGPDLQWHQDQFHQRZWUHDWHGPRGHUQDVZHOODV
DZD\WRHGXFDWHSHRSOHDERXWWHFKQLFVDQGPHWKRGVLQHQGXULQJZRRGHQVWUXFWXUHE\VHDVRQDOHYHQWRUZRUNVKRS
7KLVFRQFHSWLVDQDQWLFLSDWRU\FRQFHSWWKDWZLOOWXQHZLWKVRPHSURJUDPVWKDWVWLOOUXQQLQJE\VHYHUDOIRXQGDWLRQVLQ
,QGRQHVLD2IFRXUVHWKDWVKRXOGNHHSLQPLQGLVWKHSHUFHSWLRQVXFKDVWKHPXVHXPQHVVFRQFHSWLQ(XURSHZKLFK
DUHGLIIHUHQWLIDSSOLHGLQ,QGRQHVLD+RZZLOOWKHEHKDYLRXURIYLVLWRUVKDYHPDWFKHGZLWKWKHDWPRVSKHUHFROOHFWLRQ
HWFVRWKDWWKHPXVHXPLVQRWRQO\DVQHZVWRUDJHDUHDIRUWKHKRXVHLWVHOIZKLFKLVVORZO\DEDQGRQHGDVZHOO,Q
KHUHEHKDYLRXU VWXG\ UHTXLUHG)RUH[DPSOH WKH ,QGRQHVLDQSHRSOHRIWHQRXWLQJZLWK WKHLU IDPLO\ VR WKDWQHHGHG
UHSUHVHQWDWLYHIDFLOLWLHVIRUSLFQLFDWRQFHSODFHZKHUHWKH\FRXOGDFWXDOL]HWKHPVHOYHVVXFKDVWRVHOILHSOD\VKRXW
HWF
7KHODFNRIIDFLOLWLHVWRDFFRPPRGDWHVSHFLILFEHKDYLRXUVKRXOGEHHYDOXDWHGWRFRQYH\FUHDWLYHHOHPHQWVLQWKH
RSHQDLUPXVHXPHLWKHUWRVXSSRUWWKHPXVHXPGLVSOD\VRUVXSSRUWLQJWKHFRQYHQLHQFHRIYLVLWRUV6SRWVWKDWHYRNH
FXULRVLW\RIYLVLWRUVVKRXOGDOVREHFRQFHUQHGVXFKDVRXWGRRUZRUNVKRSEDVHGDFWLYLWLHVVRWKDWWKHYLVLWRUVFRXOGDOVR
JHWLQYROYHGLQPDLQWDLQLQJWUDGLWLRQDOEXLOGLQJ>@
3DUDGLJPLQRSHQDLUPXVHXPDOVRVKRXOGGLUHFWZLWKHPHUJLQJWHFKQRORJ\7HFKQRORJLFDOLVVXHVFDQQRWEHGHQLHG
VKRXOGWDNHSDUWLQLQIRUPLQJWKHFROOHFWLRQ7KUHHGLPHQVLRQDOWKHDWUHYLUWXDOUHDOLW\DQGDXWRWUDQVODWLRQPHGLDVHH
ILJFRXOGEHDVDFWLYHGHYLFHVLQDEVRUELQJWKHLQWHUHVWRIYLVLWRUVWRHQMR\WKHGLVSOD\VLQWHUDFWLYHO\7KXVYLVLWRUV
FRXOG LPDJLQH WKHDWPRVSKHUHHQDEOLQJ WKHP WRXQGHUVWDQG WKHVWRU\RISUHYLRXVO\KRXVHRZQHUXQWLO WRH[SODLQ
YDULRXVKLVWRULFDODVSHFWVEHKLQGWKHHVWDEOLVKPHQWRIWKHPXVHXP

D

E F
)LJD$XGLRVHQVRULQ6DO]EXUJHU)UHLOLFKWPXVHXPE9LVXDOUHDOLW\HTXLSSHGZLWKDXGLRWUDQVODWLRQGHYLFHLQ.UDPVDFK)UHLOLFKWPXVHXP
F9LUWXDOUHDOLW\WKHDWUHLQ3IDKOEDXWHQSKRWRJUDSKE\DXWKRU
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&RQFOXVLRQV
1XVDQWDUDDUFKLWHFWXUHLVQRWD\HVWHUGD\ERUQSKUDVH,WKDGEHHQNQRZQVLQFHWKH0DKD3DWLK*DMDK0DGDGHFODUHG
WKHXQLILFDWLRQRI0DMDSDKLWNLQJGRPHYHQEHIRUHWKHWLPHZKHQVHDYR\DJHOLQNLQJDUFKLSHODJR7KHVSLULWWRUHYLYH
WKLV WHUP LV LQ OLQHZLWK WKH VSLULW LQ SRVLWLRQLQJ DUFKLWHFWXUDO NQRZOHGJH HVSHFLDOO\1XVDQWDUD DUFKLWHFWXUH LQ LWV
FRUULGRU
1HYHUWKHOHVVWKLVVSLULWLVFHUWDLQO\QRWDZRNHQWREHLQJUHVOHHSEXWVKRXOGEHDEOHWRFRQWLQXHLQVXVWDLQLQJERWK
FXOWXUHDQGVRFLHW\%HKLQGWKHGLIIHUHQFHVLQXQGHUVWDQGLQJWKHFRQFHSWLWVHOI1XVDQWDUDDUFKLWHFWXUHKDVEHHQTXLWH
DFWLYHHYRNHWKH,QGRQHVLDQDUFKLWHFWVWRVDYHFXVWRPKRXVHVZKRVHIDWH
WRWLPLGWROLYHEXWXQZLOOLQJWRGLH
DVLQ
:DHUHER5DWHQJJDURDQG1JDWD7RURZKLFKIRUWXQDWHO\VWLOOKDVVRPHUHPDLQVWUDGLWLRQDOKRXVH$OVRWKHVHFDVHV
GHPRQVWUDWHKRZWUDGLWLRQDOFHUHPRQ\LVDOVRDSDUDPHWHUVR WKDW WKHPHWKRGV LQEXLOGLQJ WUDGLWLRQDOKRXVHVNHHS
VXVWDLQHG7KLV WUDGLWLRQKDV EHHQZLGHQHG DV RUDO SDWURQ IRU FHQWXULHV VR LWZRXOG QHHG WR EHPDLQWDLQHG DV DQ
LQWDQJLEOHFXOWXUDOKHULWDJH2QWKHRWKHUKDQGZKDWKDSSHQHGLQ7RODNLVHHPVWKHWLPHKDVFKDQJHGWKHPHQWDOLW\RI
WKHSHRSOH)RUWKLVUHDVRQH[VLWXFRQVHUYDWLRQVKRXOGEHFRQVLGHUHGDVWKHDQVZHU
([VLWXIRU,QGRQHVLDQLVDOVRQRWDQHZWKLQJ70,,ZLWKDOOLWVFRQWURYHUV\KDVH[LVWHGDVWKHSLRQHHU$OWKRXJK
PDQ\KLWFKHVEHKLQGWKLVFRQFHSWLIDSSOLHGLQ1XVDQWDUDH[VLWXFRQVHUYDWLRQPLJKWEHWKHRQO\DQVZHUWRVDYHWKH
UHVWRIWUDGLWLRQDOKRXVHLQ,QGRQHVLD7KHFODPRXURIPRGHUQLVDWLRQZLOO\QLOO\KDVGUDJJHGWKHYLOODJHUWRIORZV
JOREDOL]DWLRQ %HVLGH JHRJUDSKLFDOO\ ZLWK WKRXVDQGV LVODQGV DQG KXQGUHGV RI WULEHV ,QGRQHVLD ZLOO IDFH FRVWO\
WHFKQLFDOUHFRQVWUXFWLRQPHWKRG7KHUHIRUHQHHGVDFFHOHUDWLRQZLWKVRPHIRXQGDWLRQVLQVWLWXWLRQV2QWKHRWKHUKDQG
WKHPDQDJHPHQWVKRXOGFRQFHUQDERXWEHKDYLRXURI,QGRQHVLDQSHRSOHWRZDUGPXVHXP7KLVDVVXPSWLRQDURVHVLQFH
PDQ\PXVHXPVEXLOWLQ,QGRQHVLDKDYHMXVWHQGVXSEHLQJDVWRUDJHRIDUFKDHRORJLFDOREMHFWV
$FNQRZOHGJHPHQWV
7KLVUHVHDUFK LVDSDUWRIDXWKRU¶VGLVVHUWDWLRQZKLFKILQDQFHGE\0LQLVWU\RI5HVHDUFK7HFKQRORJ\DQG+LJK
(GXFDWLRQ5HSXEOLFRI,QGRQHVLDDQGWKLVSDSHUSXEOLFDWLRQIXQGHGE\78:LHQ
5HIHUHQFHV
>@-3ULMRWRPR$UVLWHNWXU1XVDQWDUD0HQXMX.HQLVFD\DDQ:DVWX/DQDV*UDILND6XUDED\D
>@< 6DOL\D 'DUL (WQRJUDIL NH 7HNQRORJL'DODP5DQDK$UVLWHNWXU 7UDGLVLRQDO1XVDQWDUD 3HQMHODMDKDQ$ZDO LQ 3URVLGLQJ 6HPLQDU
1DVLRQDO-HODMDK$UVLWHNWXU7UDGLVLRQDO1XVDQWDUDGDODP0HQHPXNHQDOL7HNQRORJL%HUEDVLV.HDULIDQ/RNDO
>@32OLYHU%XLOWWR0HHW1HHGV&XOWXUDO,VVXHVLQ9HUQDFXODU$UFKLWHFWXUH5RXWOHGJH
>@*:3DQJDUVD0HUDK3XWLK$UVLWHNWXU1XVDQWDUD3HQHUELW$QGL<RJ\DNDUWDSS
>@*:3DQJDUVD0HUDK3XWLK$UVLWHNWXU1XVDQWDUD3HQHUELW$QGL<RJ\DNDUWDSS
>@-3ULMRWRPR$UVLWHNWXU0HQXMX.HQLVFD\DDQ:DVWX/DQDV*UDILND6XUDED\D
>@< 6DOL\D 'DUL (WQRJUDIL NH 7HNQRORJL'DODP5DQDK$UVLWHNWXU 7UDGLVLRQDO1XVDQWDUD 3HQMHODMDKDQ$ZDO LQ 3URVLGLQJ 6HPLQDU
1DVLRQDO-HODMDK$UVLWHNWXU7UDGLVLRQDO1XVDQWDUDGDODP0HQHPXNHQDOL7HNQRORJL%HUEDVLV.HDULIDQ/RNDO
>@:.DXGHUQ(WKQRJUDSKLFDO6WXGLHVLQ&HOHEHV5HVXOWVRIWKH$XWKRU
V([SHGLWLRQWR&HOHEHV,6WUXFWXUHVDQG6HWWOHPHQWVLQ
&HQWUDO&HOHEHV*|WHERUJ
>@<$<XVUDQ/DLND$7UHDWLVH2QWKH0HDQLQJRI7RODNL$UFKLWHFWXUHLQ-RXUQDO$UFKLWHFWXUHDQG(QYLURQPHQW5(*2/9RO1R
$SULO
>@$*UXEDXHU8QWHU.RSIMlJHUQLQ&HQWUDO&HOHEHV(WKQRORJLVFKH6WUHLI]JHLQ6GRVWXQG&HQWUDO&HOHEHVYRQ3URIHVVRU$OEHUW*UXEDXHU
/HLS]LJ59RLJWOlQGHUVSS
>@06%DUOLDQD'HFHPEHU$UVLWHNWXU.HNXDVDDQGDQ1DVLRQDOLVPH:DFDQDGDUL3HPHULQWDKDQ2UGH/DPDGDQ2UGH%DUXGL
,QGRQHVLDLQ+LVWRULD-RXUQDORI+LVWRULFDO6WXGLHV>2QOLQH@9,,,SS$YDLODEOH
KWWSZZZKLVWRULDMXUQDOFRPGRZQORDGHGSKS"QDPDBILOH EHUWHNVWXUQDVLQGRNVSGI
>@<$<XVUDQ([6LWX&RQVHUYDWLRQRQ1XVDQWDUD$UFKLWHFWXUH ,PSOHPHQWDWLRQDQG&KDOOHQJHV$Q2YHUYLHZWRZDUGV70,,DQG6WXࡇ ELQJ
)UHLOLFKWPXVHXPLQ,QWHUQDWLRQDO-RXUQDORI6WUXFWXUDODQG&LYLO(QJLQHHULQJ5HVHDUFK9RO1R)HEUXDU\SS
>@ % &RQVWDQWLQHVFX  5RPDQLDQ $UFKLWHFWXUDO:RRGHQ &XOWXUDO +HULWDJH ± 7KH 3UHVHQW 6WDWXV  $ 6XUYH\ ,Q 3URFHHGLQJV RI WKH
,QWHUQDWLRQDO&RQIHUHQFH:RRG6FLHQFHIRU&RQVHUYDWLRQRI&XOWXUDO+HULWDJH±%UDJDKHOGE\&267$FWLRQ,(HGLWHGE\-RVHSK
*ULO)LUHQ]H8QLYHUVLW\3UHVV)LUHQ]H
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